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Efficient production of high optical pure hydroxy acid based on the regeneration
of coenzyme A

Ooi, Toshihiko
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Optical purity of building block are essential for the chemical synthesis of

bioactive compounds, such as antibiotics and pheromone. Chemical synthesis of optically active
compounds are not so easy because of no optical selective synthesis. We developed basic technology
of the biosynthesis method for optically active [R]-3-hydroxybutylate (3HB) with high purity using
engineered microbiological system.
We have newly developed the quantifying analytical method for intermediate compounds of [R}-3HB
biosynthesis and found that the improvement of the flux to Acetyl-CoA is effective to produce [R]
-3HB production. On the basis this results Escherichi coli JM109 was selected as a high glucose
consumption strains. Using this strain the concentrations of glucose and acetate into the medium was
optimized. Productivity of high optically pure [R]-3HB was archived to 15g/1 in optimized culture
congitign. In addition newly cultivation technology was futher developed for the efficient
production.



@
@
B_
[R]-3-
([R1-3HB)
P(3HB)
P(3HB)
3HB-CoA  CoA
@
P(3HB)
3HB-CoA  CoA
3HB-CoA  CoA
-CoA
PCT -CoA
3HB-CoA CoA
-CoA 3HB-CoA
3HB-CoA
3HB
PCT
[R]-3- (3HB)
[R]-3HB
[R]-3HB
[R]-3HB
[R]-3HB

[R]-3HB

(1) [R]-3HB
P(3HB))
-CoA PhaA f3
-CoA PhaB(
-CoA 3-
3HB-CoA
(P(3HB))
3HB-CoA PhaB {R]
3HB-CoA  CoA PCT
[R]-3HB
CoA
[R]-3HB
@
[R]-3HB
(€))
[R]-3HB 3 CoA
-CoA -CoA
3HB-CoA
4 5 min
milliQ
0.1M
0.22u m
LC-MS
C))
PhaB PCT

[R]-3HB



() [R]-3HB

[R]-3HB
3HB -CoA  CoA

[R]-3HB
[R]-3HB

1% ,0.5%
1% LB

30 180

(€H) [R]-3HB
1 1
-CoA
0.5 [R]-3HB

[R]-3HB

[R]-3HB
HPLC 5.2g/1 [R]-3HB
[R]-3HB 0.21

g/l/hr PCT

-CoA

,PCT

[R]-3HB
PCT  [R]-3HB

13C
[R]-3HB
[R]-3HB 15c
PCT
[R]-3HB

() [R]-3HB

LB
24 30
JM109

JN109 [R]-3HB

(3) [R]-3HB
3 CoA
LC-MS

LC-MS
[R]-3HB

-CoA -CoA
-CoA
PhaA

-CoA

-CoA

-CoA
PhaB

PhaA

(4) [R]-3HB
PhaB

P(3HB)
LB

[R]-3HB
047 T173
PCT
Y458  [R]-3HB

[R]-3HB

) [R]-3HB

180

1 10

[R]-3HB
[R]-3HB
0.66
[R]-3HB
6

[R]-3HB

[R]-3HB

[R]-3HB

24

[R]-3HB 14 /
3

3HB-CoA

PhaB
PCT CoA

-CoA
[R]-3HB

PCT

PCR

[R]-3HB

PhaB
17%

30

8.53g/1

1.5 0.99%
15 g/1

[R]-3HB

0.33 /7 /



- N A- T VEET
SADDZ/EIRI=
0.22 gin 0.30 gim 0.33 gih
18
16
i4 ’/% /f/
12 v 7/
iy ) 4 #
mutant  / 7 /

3HB Conc. (g/L)

owbmw
g
(-
5}
N
g
=
5

0 50 100 150

ime (h)

1

Ken' ichiro MATSUMOTO, Kota TOBITANI,
Shunsuke AOKI, Yuyang SONG, Toshihiko 001,
Seiichi TAGUCHI: ” Improved production of
poly(lactic acid)-like polyester based on
metabolite analysis to address the
rate-limiting step” , AMB Express, 4:83,
(2014).
Doi: 10.1186/s13568-014-0083-2

2
(R)-3-
CoA
2015
(S)-3-
2015
(@]
CoA
020137058150
27 4 2

http://1abs._eng.hokudai.ac.jp/labo/seik
a/

@
Ooi Toshihiko

@

®

Matsumoto Ken"ichiro)

Taguchi Seiichi



